Goose Toll-like receptor 7 (TLR7), myeloid differentiation factor 88 (MyD88) and antiviral molecules involved in anti-H5N1 highly pathogenic avian influenza virus response.
In mammals, Toll-like receptor 7 (TLR7) is an important membrane-bound receptor triggered by antiviral compounds and single-stranded RNA. It is implicated in the immune response to viruses such as influenza virus. It was not known whether geese, a natural host for avian influenza viruses, possess a homologue of mammalian TLR7 for recognizing avian influenza virus. In this study, we cloned the full-length of goose TLR7 and partial sequences of its adaptor protein, myeloid differentiation factor 88 (MyD88), some antiviral molecules such as RNA-dependent protein kinase (PKR) and 2',5'-oligoadenylate synthetase (OAS). Goose TLR7 has a protein secondary structure identical to that of mammals, consisting of several leucine-rich domains, a transmembrane domain, and Toll/interleukin-1 receptor domain. To further understand whether the MyD88-dependent pathway of TLR7 is involved in the antiviral innate immune response against highly pathogenic avian influenza virus (HPAIV) infection in geese, we inoculated geese with an H5N1 HPAIV isolated from ducks in 2004. The virus, A/Duck/Guangdong/212/2004, replicated in various tissues resulting in 40% mortality. Quantitative real-time PCR analysis showed upregulation of mRNA transcripts for TLR7, MyD88, PKR and OAS in the lungs of geese at 1, 2 and 3 days post-inoculation. Therefore, the MyD88-dependent pathway of TLR7 was involved in the early stage of antiviral innate immune response in geese during H5N1 HPAIV infection.